Construction of a recombinant single chain antibody recognizing nonreducing terminal mannose residues applicable to immunohistochemistry.
We recently reported characterization of 25 clones isolated from a phage library displaying human scFvs using a neoglycolipid Man3-DPPE, which was synthesized from mannotriose (Man3) and dipalmitoylphosphatidylethanolamine (DPPE). Of those, 5A3 scFv was successfully expressed and purified as a humanized scFv-Fc form (Sakai et al., Biochemistry 46:253, 2007, Zhang et al. ibid 263). To carry out immunohistochemistry (IHC) in human tissues, a HA tag sequence was introduced to the 5A3 scFv-Fc gene and the resulting construct was transfected to murine myeloma NS0 cells. The 5A3 scFv-Fc protein expressed was affinity-purified. Sodium dodecyl sulfate polyacrylamide gel electrophoresis under nonreducing and reducing conditions and enzyme-linked immunosorbent assay confirmed that 5A3 scFv-Fc protein is dimeric and retained the ability to recognize nonreducing terminal mannose residues. IHC staining of non-neoplastic tissues by this recombinant antibody revealed that no immunoreactivity was detectable in most of 16 tissues examined. Exceptions were found in IHC staining of kidney and pancreas, which demonstrated clear staining of proximal tubules and islet of Langerhans, respectively. These results demonstrated that nonreducing terminal mannose residues are not usually present under normal physiological conditions. This study thus provided a potentially useful tool for examination of the nonreducing terminal mannose residues, which may become exposed under certain pathophysiologycal conditions.